Caspase inhibition augments Dichlorvos-induced dopaminergic neuronal cell death by increasing ROS production and PARP1 activation.
Numerous epidemiological studies have shown an association between pesticide exposure and the increased risk of developing Parkinson's disease. Previously we have reported that Dichlorvos exposure can induce oxidative stress, resulting in over-expression of pro-apoptotic genes and finally caspase-dependent nigrostriatal dopaminergic neuronal cell death in rat brain. Here, we examined the effect of caspase inhibition on PC12 cell death induced by Dichlorvos (30 μM). Reactive oxygen species (ROS) generation followed by protein carbonylation, lipid peroxidation, decreased antioxidant defenses (decreased Mn-superoxide dismutase (MnSOD) activity and decreased glutathione levels) and subsequent caspase activation mediated the apoptosis. Inhibition of caspase cascade with Boc-aspartyl(OMe)-fluoromethylketone (BAF) enhanced the Dichlorvos-induced PC12 cell death, as assessed by the increased cellular efflux of lactate dehydrogenase (LDH). This increase in cell death was accompanied by a marked increase in poly(ADP-ribose) polymerase-1 (PARP1) activity, increased oxidative stress, a reduction in the mitochondrial membrane potential and reduced cellular NAD and ATP levels. Pretreatment of cells with PJ34, a PARP1 inhibitor prevented the cells from undergoing cell death and preserved intracellular NAD and ATP levels. Subsequent release of the apoptosis-inducing factor (AIF) from mitochondria and its translocation into the nucleus was also prevented by PJ34 pretreatment. In conclusion, the results of the present study show that caspase inhibition without concurrent inhibition of PARP1 is unlikely to be effective in preventing cell death because in the presence of the caspase inhibitor, caspase-independent cell death predominates due to PARP activation. These results suggest that combined therapeutic strategies directed at multiple cell death pathways may provide superior neuroprotection than those directed at a single mechanism.